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See Table 2 for common peak numbers; R is a reference fingerprint output by the median method, the same below
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#1 BAREEHMGC-MSIELEEEMNE 53. 55, 56. 57. 65, 67, 70. 77. 79. 81,
Tab.1 GC-MS fingerprint similarity of fish sauce samples 85. 88, 89, 93, 94, 97, 98. 100, 103, 104,

salted by E. japonicus

hI¥  salinity

REER K
fermentation days 180 230
30 0911 0.845
45 0.903 0.977
60 0.924 0.980
90 0.933 0.980
150 0.274 0.931
Xof HE R 1.000 1.000

reference fingerprint R

T XRERER R A sh A ok B, R R
Notes: the reference fingerprint R is a chromatomap output by the
median method, the same below
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B 2L S8 Ay 0,y B T B 11 89.82%
A3 X R X RS 1. 20 5.0 60 9.0 10,
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29, 30, 31, 33, 35, 37. 39, 40, 42, 44,
46, 47, 48, 50, 54, 55, 57, 58, 59, 62,
64. 67. 68, 70, 73. 85, 88. 89, 92 94,
96, 97. 99. 101, 103, 106, 110, 113, 114,
124, 134, 1395 (K 2), ¥ 104LFE S GC-
MS L3 4235 5 A 245 48 203 AH ABLEE D1 14
2004AR, AT A, YDIEE G H
YD i AT 434 A A
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Tab.2 Common volatile flavor components of fish sauce salted by E. japonicus

G {REA/min e AT FXH4 TR B I§5  peak no. MIXE /% relative content

no. retention time ~ compounds molecular formula  relative molecular mass YD1 YD2 YD1 YD2
1 2.65 HE R CHgN,0, 78 2 2 2.11 3.73
2 3.03 F i CH,0 30 4 5 0.62 1.18
3 327 2 Jfi-d4 C,D, 32 - 6 - 0.02
4 3.77 P CH,0 32 9 9 0.04 0.09
5 3.99 L C,H,0 44 11 10 0.43 0.27
6 4.47 FFE Lt CH,S 48 12 12 0.06 0.16
7 475 —H% C;HoN 59 - 14 - 0.79
8 5.05 L C,H,0 46 15 15 11.95 4.10
9 6.24 N EE C;H O 60 18 18 0.21 0.27
10 6.51 s C;H,0 56 19 19 0.04 0.07
11 6.67 TN C;H0 58 20 20 5.55 11.17
12 7.31 * IR C,H¢S 62 - 21 - 0.26
13 8.31 = FIE R C3H,,0Si 90 24 25 0.90 1.79
14 8.71 IEARE C;H O 60 25 26 4.65 1.90
15 9.10 2-F LI E C,H0 72 26 28 2.09 4.57
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aR2
G5 R E/min ey 7 R4 I peak no. AHXT /%  relative content
no. retention time compounds n}z:ﬁ:r relative molecular mass YD1 YD2 YD1 YD2
16 10.01 a7y C,H,0, 60 - 29 - 235
17 10.52 (R)-(-)-2- T'BE C,H,,0 74 29 30 1.55 0.36
18 10.67 2,3- 7 = C4Hs0, 86 - 31 - 0.82
19 10.78 T CHsO 72 31 - 0.89 -
20 11.03 2-THR C,HgO 72 32 33 2.84 5.29
21 11.45 LR B C,4Hg0, 88 33 - 0.27 -
22 11.79 N C,H;0 74 34 - 0.29 -
23 11.80 B CHCl3 65.5 - 35 - 0.27
24 13.61 IR CsH;40 86 36 37 5.13 8.02
25 14.05 2-FHET g CsH,,0 86 37 39 2.91 4.79
26 14.45 1- -3 CsH,,0 86 38 40 11.60 17.00
27 15.30 2- Z IR C¢HsO 96 39 iy} 2.19 2.82
28 15.67 3- LK CsH, 0 86 - 44 - 2.95
29 16.82 SR CsH},0 88 44 46 0.96 0.64
30 16.99 3-F23k-2-T H C4H0, 88 45 47 1.10 0.73
31 17.65 - - - 47 48 2.80 0.51
32 18.26 2- P2 T I CsHsO 84 49 50 0.78 0.63
33 18.75 Jig-2- .- 1 - T CsH,,0 86 52 54 0.85 1.39
34 18.88 S -2 CsHgO 84 53 55 1.27 1.25
35 19.53 LT HE T CeHy0, 114 55 57 0.07 0.06
36 19.84 1-F5E-2-TH C4H;0, 88 56 58 0.07 0.19
37 20.30 ClE C¢H,,0 100 57 59 1.71 1.38
38 20.98 - CeH,40 102 - 62 - 1.56
39 21.26 1- T HEE-2- T C;H,40, 132 - 64 - 0.73
40 21.97 2-HHE -2 0 CgH, 0 98 - 67 - 0.10
41 22.30 2-FBE- TR CsH,0, 102 65 - 11.49 -
49 22.30 2-FSE I B CsHgN, 94 - 68 - 0.05
43 22.99 R CeH,00 98 67 70 0.44 0.35
44 23.38 HEm CsHeO, 98 - 73 - 0.14
45 24.46 IEpERE C;H,,0 114 70 - 0.38 -
46 25.74 (E, E)-2,4-C. )il CeHO 96 77 - 2.04 -
47 26.35 3- PR EE P C,4H08 104 79 85 0.69 1.14
48 27.00 e -2- T H-1-B2 CoH,50 142 81 - 0.17 -
49 27.15 - CgH 40 126 - 89 - 0.13
50 27.85 y- T g C,H,0, 86 85 92 0.12 0.17
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6 11 RRE, % AEEREE SR e 2 BT 44 & M XU ) 5T 09 4 S0P 901
aR2
G2 (LR /min e mﬁjlii ) HIH 4 T %5 peak no. FHX & 8/%  relative content
no. retention time compounds formula relative molecular mass YD1 YD2 YD1 YD2
51 28.27 IEEfE CsH,0 128 - 94 - 0.18
52 28.59 IR C;HsO 106 88 96 0.44 0.55
53 28.82 (E, E)-2,4-BE —Jils C;H,0 110 89 97 0.25 0.11
54 29.29 - - - - 99 - 0.06
55 29.65 | BRI T C1oH3005Sis 450 93 101 0.56 0.63
56 30.11 J\ PR EEFR DUk S Ube CgH,,0,Si, 296 94 103 0.38 0.40
57 30.97 JHER Cy4H3505 374 97 - 0.14 -
58 31.40 3,5-% “f-2-HH CgH},0 124 98 - 0.13 -
59 31.79 1-582 CyoH,0 158 100 - 0.54 -
60 31.80 L4-3R 2 CeHgO, 112 - 110 - 0.81
61 3222 - CgH},0 124 103 113 0.11 0.13
62 32.55 y-C g CeH 140, 114 104 114 0.25 0.13
63 34.12 %-2,6-T —Jile CoH,0 138 109 - 0.20 -
64 34.90 T RN R C12H3404Si6 444 110 124 0.38 0.45
65 35.57 4-ZFEIE I CoH,,0 134 113 - 0.07 -
66 37.62 2-WR G CsHoNO 99 119 134 0.09 0.11
67 39.59 DY ISR C14Hs560,Siy 532 - 139 - 0.07
BSR4 40 total relative mass fraction 84.80 89.82

T - RAEH

Notes: —. not detected
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Fig. 3 Mass fraction change of main volatile flavor compounds in YD1 and YD2 samples during fermentation
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Volatile flavor compounds fingerprints during fish fermentation at
different salt concentrations

YUAN Shukun, LIRuoyun, WU Zufang’, BAI Zhengze, WENG Peifang
(School of Marine Sciences, Ningbo University, Ningbo 315211, China)

Abstract: The main volatile flavor compounds of fish sauce were determined in order to investigate their changes
and establish the fingerprints of volatile flavor compounds during pre-fermentation of fish sauce and clarify the
main flavor compounds at 180 and 230 salinity. The volatile flavor compounds in samples were analyzed by gas
chromatography-mass spectrometry (GC-MS) in the fermentation process. The results showed that the similarity of
eight samples of fish sauce was good and reached 90% compared to the control. The volatile flavor compounds of
the fish sauce were changed significantly at 180 salt concentration for 150 days. The fish sauce fermented in 180
salinity (YD1) group gained 51 common peaks and 58 as the fish sauce fermented in 230 salinity (YD2) group. All
of those common peaks were calibrated to their respective reference fingerprint. Ethanol, acetone,
isovaleraldehyde, 1-penten-3-ol and 2-methylbutyric acid were identified as the main volatile compounds in the
pre-fermentation of fish sauce by the identification of the common peaks of the fingerprints. The results showed
that fermentation changes of the YD1 group samples (180 salinity) occurred earlier and it is beneficial to the
formation of delicious taste. But its changes of fermentation process happened slowly for the samples of 230
salinity. It is beneficial to the formation of cheese and meat flavor in fish sauce. The results of this study can
provide effective references for revealing the regularity of main volatile flavor compounds and the quality control

of fish sauce.
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